Since the procedure of 50% glycerol extraction was introduced in muscle physiology by Szenty-Gyorgyi (1), investigations on mechanical properties and
Results
Relaxing effect of EDTA-Relaxing effect of EDTA in relation to ATP, Mg and Ca is simply illustrated in Fig. 1 . A fiber contracting by about 30% of its rest length in the presence of 6 mM ATP and 2 mM Mg relaxed by addition of Fig (9). This fundamental relation is further illustrated in Fig. 2 and 3 . In Fig. 2 record in Fig. 2 ), but after applying 6 mM ATP the fiber rapidly relaxed by addition of 2 mM Mg and then a strong recontraction took place by addition of 2 mM Ca. After the recontraction reached its maximum level an additional application of EDTA (4 mM) could produce a gradual relaxation again. It was noticed that the relaxation of muscle model could be produced whenever the three factors, ATP, Mg and EDTA were present together and was indifferent to the application order of them as shown in Fig. 3 This simple speculation seems to be probable, because further experiment employing man ganese instead of calcium, which has stronger affinity with EDTA than calcium,. showed similar recontraction of muscle model (Fig.3) .
In case of Mn, however, contraction started only when the concentration of Mn exceeded that of EDTA as.
pointed out by Watanabe (10) , and, in the present experiment, maximum contraction was produced by Mn concentration two to three times that of EDTA applied. In this case, however, Ca recontraction was incomplete probably owing to the impurity of the reagent, and turbid floculates were formed in medium solution as well as in case of PP. When, furthermore , the fiber was immersed in the medium solution containing TP for long time under the same load , a destructive fragmentary pattern was observed by microscopic examination .
In Fig. 4 twice that of citrate or oxalate and, in addition, it was observed that in the cource of calcium recontraction of a fiber relaxed by EDTA without citrate or oxalate, no change was produced by applying these precipitants. From these findings it is considered that the mechanical changes of contractile elements may not be produced only by release or rebinding of alkaline earth cations from or to the protein but the formation of a kind of complex between the protein and relaxing agent itself may be necessary. These precipitants such as citrate and oxalate, furthermore, appears to cause a certain injurious change in contractile elements, because the fiber treated with the precipitants could not show recon traction by Ca even when EDTA was present. By an electron microscopic examination it was assured that these agents especially citrate could produce a considerable change in Z membrane of muscle fibers (11) .
DISCUSSIONS
From the qualitative experiments mentioned above it appears to be probable that two species of alkaline earth cation, magnesium and calcium play a significant role in the mechanical change of contractile elements cooperating with ATP and relaxing factor. Although there are remarkable differences between living muscle and extracted fibers, e.g., the time cours of mechanical changes much slower in the latter than in the former, it seems to be evident that, apart from excitationn phenomenon, glycerinated muscle fibers are manifesting the behaviors of living muscle with a certain fidelity. As observed previously the strong contraction by Ca in relaxed fiber is extraordinarily rapid comparing with that induced in the presence of only ATP and Mg, and this fast response appears to correspond to ALKALINE   EARTH  METALS  AND GLYCERINATED  MUSCLE  FIBERS  225 the twitch in living muscle. To assure this relation more obviously it is necessary to clarify the condition of extracted fibers used especially with respect to the amounts and the nature of magnesium and calcium bound in the Protein.
According to the results obtained in the determination of bound Ca and Mg, a fiber extracted in 50% glycerol for more than four weeks contains 1.03 millimole Mg and 0.23 millimole Ca per kg muscle (12) . This evidence implies that at the initial state in muscle chamber the fiber contains only small amount of Mg and negligible Ca, and it is well agreed with the fact that when ATP only is applied to such a fiber a gradual shortening occurs which is accelerated by addition of Mg while not by Ca. It may suggest, furthermore, that a certain amount of bound magnesium is essential for contraction of the fiber. 
